Polyacrylonitrile (PAN) based polymer electrolytes composed of PAN, lithium tetrafluoroborate (LiBF 4 ), ethylene carbonate (EC) and dimethyl phthalate (DMP) were prepared by solution casting technique. The variation of conductivity with LiBF 4 concentrations of the prepared films has been studied using AC impedance spectroscopy. The conductivity of the films is charge concentration dependent and the highest room temperature conductivity of 1.08 ×10 -2 S cm -1 is achieved for the film with optimum composition. The thermal activated conductivity of the films obeys Arrhenius rule in the temperature range from 303 K to 353 K. The electrochemical stability of the PAN-based films has been investigated using linear sweep voltammetry (LSV) with three electrodes system. The films were found to be electrochemically stable up to 4.4 V. The reversibility of the lithium ions conduction in the polymer electrolyte films have been studied using cyclic voltammetry (CV).
Introduction
Solid polymer electrolyte (SPE) has received attention for several decades for its mechanical, electrochemical properties and structural integrity required for battery applications [1] [2] [3] [4] [5] . It is however exhibited inherently lower conductivities due to restricted motion of polymer molecules. Much attention has switched to plasticized SPE(s) and gel type polymer electrolyte. Various types of plasticized polymer electrolytes have been synthesized since Fenullade and Perche [6] demonstrated the idea of plasticizing polymers with aprotic solution containing an alkali metal salt. There are reported high conductivity values of PAN-based polymer electrolytes ranging from 10 -3 to 10 -2 S cm -1 at room temperature which is close to the value of commercial liquid electrolyte [7, 8] . Ethylene carbonate is a favorable solvent due to its high dielectric constant is commonly used as organic solvent. It was reported that the presence of EC aids the formation of effective protective film (SEI) on a graphitic anode [9] . Binary solvents consists of carbonates are usually used as the plasticizing solvents due to the balanced benefits offered by both components. With the aim of developing a highly conductive polymer electrolyte, a new combination of plasticizers consists of ethylene carbonate and dimethyl phthalate were incorporated into the PAN films in this work. Phthalate, a well-known plasticizer was used to increase the flexibility, transparency, durability, and longevity of plastic is rarely studied. Rajendran et al.
[10] has made it a possible plasticizer candidate in polymer electrolyte.
The incorporation of plasticizers exhibits several drawbacks such as reactivity of polar solvents with lithium electrode has remained a major concern for the safety and cycle life to the battery. Therefore, electrochemical properties of the electrolyte are one of the influential properties for practical use. Kim et al. [11] has reported high electrochemical stability PAN based polymer electrolyte up to 4.3 V. In this work, we report a preparation of SPE comprised of PAN, a new combination of carbonate and phthalate and lithium tetrafluoroborate salt. The amount of salt is manipulated and the effect of salt concentration will be justified in the aspect of electrical and electrochemical properties.
